Characterization of delta 4-3-ketosteroid-5 beta-reductase and 3 beta-hydroxysteroid dehydrogenase in cell extracts of Clostridium innocuum.
Cell extracts prepared anaerobically from Clostridium innocuum and Clostridium paraputrificum reduced delta 4-3-ketosteroids to 3 beta 5 beta and 3 alpha 5 beta derivatives, respectively. delta 4-3-Ketosteroid-5 beta-reductase (5 beta-reductase) from both organisms required NADH for activity. 5 beta-Reductase from C. innocuum had a pH optimum of 5.0. The substrate concentration at half-maximal reaction velocity was 4.2 microM, and a specific activity of 17 nmol product formed/h per mg protein was determined using 4-pregnen-3,20-dione (progesterone) as a substrate. delta 4-3-Ketosteroid-5 beta-reductase from C. innocuum reduced progesterone and testosterone, but not 4-cholesten-3-one, to corresponding 3-keto-5 beta derivatives. A relative molecular (Mr) weight of 80 000 was estimated for 5 beta-reductase using HPLC-gel filtration chromatography. 3 beta-Hydroxysteroid dehydrogenase in cell extracts of C. innocuum was oxygen sensitive and required NADH for activity. An Mr of 80 000 was estimated for 3 beta-hydroxysteroid dehydrogenase. However, 5 beta-reductase and 3 beta-hydroxysteroid dehydrogenase activities were separated using an HPLC-DEAE chromatography technique.